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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a semiconduc- 
tor memory device, and more particularly to a multibit 
memory for inputting and outputting data in a unit of bits. 

Description of the Related Art: 

[0002] Semiconductor memory devices have a mem- 
ory cell array from which a memory cell can be selected 
by designating a row address and a column address. 
Unless specially designed otherwise, data are inputted 
to and outputted from the memory cell array bit by bit. 
In a CPU to which such a semiconductor memory device 
is connected, one word is composed of plural bits, e.g., 
16 bits or 32 bits, and data are inputted to and outputted 
from the CPU word by word. Since using as many sem- 
iconductor memory devices as the number of bits on a 
data bus connected to a CPU is limited by cost and pack- 
age area considerations, there have widely been devel- 
oped semiconductor memory devices capable of input- 
ting and outputting data in a unit of simultaneous parallel 
bits. 

[0003] A semiconductor memory device for inputting 
and outputting data in a unit of bits will hereinafter be 
referred to as a "multibit memory", and a bit serving as 
a unit for inputting and outputting data will hereinafter 
be referred to as an "IO bit". A multibit memory has as 
many data input/output terminals as the number of IO 
bits, and each data input/output terminal is used to input 
and output 1-bit data. Data are written in and read from 
a multibit memory in a parallel fashion through the data 
input/output terminals. Typically, the number of the IO 
bits is 4, 8 or 16. 

[0004] Generally, a memory cell array of a multibit 
memory may be divided per IO bit, or may be arranged 
to correspond to a plurality of different IO bits. In former 
. memory cell array configuration, the number of IO bits 
is limited by the number of divisions of the word length 
of the memory cell array. For example, if the word length 
is divided into four sections, then the memory cell array 
is divided into four memory cell arrays, and these four 
memory cell arrays can be accessed simultaneously. 
When different IO bits are assigned respectively to the 
four memory cell arrays, the memory cell arrays jointly 
make up a memory whose IO bits are four bits. The 
number of divisions of the word length is generally de- 
termined in view of the time constant of word lines. If a 
word length is divided into halves, then the number of 
memory cells connected to a word line is reduced to 
one-half, and the length of the line is reduced to one- 
half, with the result that the time constant becomes one- 
quarter. Therefore, the number of divisions of a word line 
is determined so that the time constant thereof will sat- 



isfy the access speed for a target word line. 
[0005] If a word length is divided into quarters, then a 
memory cell array is divided into four memory cell ar- 
rays, making it possible to construct a memory of IO bits 

5 up to four bits. However, it is impossible to construct a 
memory having more IO bits without mixing different IO 
bits in the same memory cell array. Stated otherwise, in 
order to construct a memory having eight IO bits, it is 
necessary to distribute two IO bits, i.e., two data input/ 

10 output terminals, to each memory cell array. 

[0006] FIG. 1 shows in block form a conventional 
multibit dynamic memory, the view primarily illustrating 
an input/output circuit thereof. For the sake of brevity, 
the memory circuit has two IO bits. One memory cell 

15 array 100 has memory cells MC^ to MC 14 , MC 21 to 
MC 24 each belonging to a different IO bit (input/output 
signal terminals I0 1p I0 2 ). 

[0007] The input/output signal terminals IO v I0 2 are 
data terminals which will be used to input and output 

20 data to and from the memory cells. The input/output sig- 
nal terminals IO-,, I0 2 are connected to input buffers 
DIN 1( DIN 2 , respectively, and output buffers DOUT 1( 
DOUT 2 , respectively. The memory has data buses 
RWBS 1t RWBS 2 . The data bus RWBS, is connected 

25 through buffers 91, 93 respectively to the input buffer 
DIN 1 and the output buffer DOUT 1t and the data bus 
RWBS 2 is connected through buffers 92, 94 respectively 
to the input buffer DIN 2 and the output buffer DOUT 2 . 
To the data buses RWBSt , RWBS 2 , there are connected 

30 respective write data amplifiers WBUF 1 , WBUF 2 and re- 
spective read data amplifiers DAMP 1( DAMP 2 . 
[0008] The memory has input/output data line pairs 
lOT^ION^ IOT 2 /ION 2 near the memory cell array. The 
Input/output data line pairs 10^/10^ are connected to 

35 both of the write data amplifier WBUFt and the read data 
amplifiers DAMP 1( and the input/output data line pairs 
IOT 2 /ION 2 are connected to both of the write data am- 
plifier WBUF 2 and the read data amplifiers DAMP 2 . 
[0009] The memory cell array 100 has word lines 

40 WL 1f WL 2 , - and digit line pairs DL^DH; , DL 2 /5E^ , DL3/ 
BEJ,- which extend perpendicularly to each other. 
Memory cells MC 1lt MC 12 , MC 13 , MC 14 , MC 21 , MC 22 , 
positioned at the respective points of intersection be- 
tween the word lines and the digit line pairs. Sense am- 

45 plifiers S 1f S 2 , S 3 , S 4 , ■ ■ including column switches are 
provided at ends of the respective digit line pairs DL,/ 
DTj, DL 2 /BE^, DL 3 /EJC^, \ The odd-numbered sense 
amplifiers S 1( S 3 , - are connected to the input/output 
data line pairs lOT^ION^ and the even-numbered 

50 sense amplifiers S 2 , S 4 , - are connected to the input/ 
output data line pairs IOT 2 /ION 2 . The sense amplifiers 
S 1t S 2 , S 3 , S 4 , - are activated by column switch signals 
to connect corresponding digit line pairs and input/out- 
put data line pairs. Each of the column switch signals 

55 corresponds to two sense amplifiers, so that sense am- 
plifiers S 2n . v S 2n can be controlled by a column switch 
signal YSW n . 

[0010] Operation of the multibit memory shown in 
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FIG. 1 will be described below. 
[0011] In a write operation mode, external signal lev- 
els applied to the input/output signal terminals 10^ I0 2 
are supplied through the input buffers DIN V DIN 2 and 
the buffers 91, 92 to the data buses RWBS V RWBS 2 , 
respectively. In a read operation mode, data from the 
data buses RWBS 1f RWBS 2 are outputted through the 
buffers 93, 94 and the output buffers DOLIT^ DOUT 2 to 
the input/output signal terminals IO v I0 2 . 
[0012] Data are written in and read from the memory 
cell array 100 through the input/output data line pairs 
lOTyiOr^ , IOT 2 /ION 2 , the write data amplifiers WBUF 1f 
WBUF 2 , and the read data amplifiers DAMP 1t DAMP 2 . 
More specifically, data are written in the memory cell ar- 
ray 100 as follows: Data supplied to the data buses 
RWBS^ RWBS 2 are amplified by the write data ampli- 
fiers WBUF 1t WBUF 2 , and then supplied to the input/ 
output data line pairs lOTyiOr^ , IOT 2 /ION 2 , respective- 
ly. When either one of the column switch signals YS\N, , 
YSW 2 , - is activated by a column address signal, the 
corresponding sense amplifier is activated. For exam- 
ple, if the column switch signal YSW, is selected and 
activated, then data supplied to the input/output data 
line pair IcnyiOl^ are outputted through the sense am- 
plifier St to the digit line pair DL^DTj . and data supplied 
to the input/output data line pair IOT 2 /ION 2 are output- 
ted through the sense amplifier S 2 to the digit line pair 
DL 2 /DC^. 

[0013] At the same time, either one of the word lines 
WL^ WL 2 , is activated by a row address signal, thereby 
writing the data on the digit lines in the connected mem- 
ory cells. For example, if the word line WL, is selected 
and activated, then the data supplied to the digit line 
pairs DL^DTj , DL 2 /GE^ are written in the respective 
memory cells MC 1V MC 12 . 

[0014] Data stored in the memory cell array 100 are 
read as follows: 

If the word line Wl^ is selected and activated, then 
data stored in the memory cells MC 11f MC 12 , MC 13 , 
MC 14 are supplied respectively to the digit lines DL^ 
DL 2 , DL 3 , DL 4 and amplified respectively by the sense 
. amplifiers S 1t S 2 , S 3 , S 4 . If, at this time, the column 
switch signal YSW, is selected and activated, then data 
from the digit line pair DL^DTj are outputted to the in- 
put/output data line pair lOiyiON! through the sense 
amplifier and data from the digit line pair DL 2 /DE^ 
are outputted to the input/output data line pair IOT 2 / 
ION 2 through the sense amplifiers S 2 . These data are 
then amplified by the read data amplifiers DAMP 1( 
DAMP 2 and outputted to the data buses RWBS 1t 
RWBS 2 . 

[0015] In the memory shown in FIG. 1, each of the 
memory cells of the memory cell array 100 corresponds 
to either one of the first and second input/output signal 
terminals I0 lf I0 2 . Specifically, data are inputted to and 
outputted from the memory cells MC 11t MC 13 , MC 21 , 
MC 23 , - only through the first input/output signal termi- 
~~nariO«, and data are inputted to and outputted from the 
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memory cells MC 12 , MC 14 , MC 22 , MC 24 , - only through 
the second input/output signal terminal I0 2 . Conse- 
quently, data are inputted to and outputted from the 
memory cells MC 11( MC 12 , for example, through differ- 
5 ent paths, and data are inputted to and outputted from 
the memory cells MC 13 , MC 14 , or MC 21 , MC 22 , or MC 23 , 
MC 24 through different paths. 

[001 6] For testing the memory, it is necessary to write 
data in the memory cells of the memory cell array in var- 

10 ious patterns. A process of writing of data for testing the 
memory will be described below. 
[0017] First, logic level "0" is to be written in all of the 
memory cells MC^, MC 12 , MC 13 , MC 14 , - on the word 
line WL V It is assumed that the input/output signal ter- 

15 minals I0 1f I0 2 and the data buses RWBS 1t RWBS 2 are 
of positive logic through the input buffers DIN.,, DIN 2 and 
the buffers 91, 92, the data buses RWBS 1( RWBS 2 and 
the input/output data lines lO"^ , IOT 2 are of positive log- 
ic through the write data amplifiers WBUF V WBUF 2 , the 

20 data buses RWBS 1( RWBS 2 and the input/output data 
lines \ON v ION 2 are of negative logic through the write 
data amplifiers WBUF^ WBUF 2 , and the input/output 
data line pairs and the digit line pairs are of positive logic 
through the sense amplifier. When logic level "0" is given 

25 to the input/output signal terminals IO lP I0 2 , therefore, 
the data buses RWBS^ RWBS 2 are set to logic level 
"0", the input/output data lines IOT 1f IOT 2 to logic level 
"0", the input/output data lines ION 1( ION 2 to logic level 
" 1 ', the digit lines DL V DL 2 to logic level "0", and the digit 

30 lines BCJ , ET 2 to logic level "1 Accordingly, logic level 
"0 B on the digit lines DL V DL 2 is given to the memory 
cells MC 1V MC 12 . In order to write logic level "0" in all 
the memory cells on the word line WL 1( logic level "0" 
may be given to both the input/output signal terminals 

35 \0, , I0 2 , an address corresponding to the word line Wl^ 
may be given to a row address signal, and a column 
address signal may successively be changed. 
[0018] Then, data which are of reversed logic levels 
in adjacent memory cells are to be written in the memory 

40 cells on the word line WL V Those memory cells which 
are adjacent to each other on the word line WL n are 
memory cells belonging to different IO bits (input/output 
signal terminals I0 1( I0 2 ). Therefore, in order to write 
data which are of different logic levels in adjacent mem- 

45 ory cells, logic levels "0", "1" or "1", "0" are given to the 
respective input/output signal terminals IO v I0 2 , and 
column addresses are successively changed. 
[0019] A data pattern of "0", "1", "1", "0", is to be writ- 
ten in the memory cells on a word line, i.e., data of logic 

50 level "0", logic level "1", logic level "1", and logic level 
"0" are to be written respectively in the memory cells 
MC 11f MC 12 , MC 13 , MC 14 . In order to write logic levels 
"0", "1" respectively in the memory cells MC 11t MC 12 , an 
address corresponding to the word line WL, is given to 

55 a row address signal, an address for selecting and ac- 
tivating the column switch signal YSW 1 is given to a col- 
umn address signal, and logic levels "0", "1" are given 
to the respective input/output signal terminals I0 1p I0 2 . 
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Then, in order to write logic levels "1", "0" respectively 
in the memory cells MC 13 , MC 14 , an address corre- 
sponding to the word line WL 1 is given to the row ad- 
dress signal, an address for selecting and activating the 
column switch signal YSW 2 is given to the column ad- $ 
dress signal, and logic levels "1", "0" are given to the 
respective input/output signal terminals IO v I0 2 . At this 
time, it is necessary to vary, with a column address of 
the memory cell which is to be accessed, a combination 
of logic levels to be given to the input/output signal ter- 
minals IO v I0 2 . 

[0020] Writing data patterns in the memory cells on a 
word line has been described. Dynamic memories must 
be tested using such various data patterns, and a re- 
quirement is that they can be checked easily by such a 
test. 

[0021] Japanese patent Laid-Open No. 191400/1988 
(JP, A 63-191400) discloses a multibit memory which 
can be tested using only one data input/output signal 
terminal by degenerating the contents of a function test 
from a plurality of memory cells to one signal. The dis- 
closed multibit memory is effective to reduce the number 
of comparators that are required to test the multibit 
memory. 

[0022] A dynamic memory in which memory cells cor- 
responding to different IO bits are mixed in one memory 
cell array needs to take into account the relationship be- 
tween the logic addresses of memory cells and physical 
positions thereof (hereinafter referred to as "physical 
addresses") and also information about which IO bit 
each memory cell belongs to, at the time a complex data 
pattern is to be written in memory cells. 
[0023] A memory tester is used to test a memory. 
Such a memory tester generally has a scrambling func- 
tion for converting logic addresses into physical ad- 
dresses. However, memory testers having a scrambling 
function which takes into consideration IO bits in multibit 
memories are rarely available. Therefore, conventional 
multibit memories cannot be tested thoroughly insofar 
as an ordinary memory tester is used. It is not easy to 
generate a data pattern for use in a memory test, with 
IO bits taken into account. 

[0024] A memory device in accordance with the pre- 
characterising portion of claim 1 is known from US-A-5 
138 619. 

SUMMARY OF THE INVENTION 

[0025] It is therefore an object of the present invention 
to provide a multibit memory which can easily be tested 
using an ordinary memory tester and allows a memory 
test data pattern to be generated easily taking IO bits 
into account. 

[0026] According to the present invention, the above 
object is achieved by a multibit memory device compris- 
ing a memory cell array composed of plural memory 
cells corresponding to different IO bits, a plurality of data 
input/output terminals corresponding respectively to 



said IO bits, for inputting and outputting data in a parallel 
fashion to and from the memory cell array, the data in- 
put/output terminals being classified into a first data in- 
put/output terminal and a second data input/output ter- 
minal, an address terminal for inputting an address, in- 
ternal data buses associated respectively with the IO 
bits and connected to the memory cell array, test mode 
entry signal generating means for generating a test 
mode entry signal indicative of entry into a test mode, 
pseudo-address generating means connected to the 
address terminal, for generating a pseudo-address in 
the test mode, and connecting means responsive to the 
test mode entry signal for selecting one of the internal 
data buses depending on the pseudo-address and con- 
necting the selected one of the internal data buses to 
the first data input/output terminal in the test mode. 
[0027] Since the multibit memory has pseudo-ad- 
dress generating means connected to the address ter- 
minal, for generating a pseudo-address in the test 
mode, and connecting means for selecting one of the 
internal data buses depending on the pseudo-address 
and connecting the selected one of the internal data 
buses to a certain input/output terminal, data can be 
written in and read from the memory cell which belongs 
to a selected IO bit through the certain input/output ter- 
minal by inputting a signal through the address terminal 
in the test mode. The pseudo-address is an address sig- 
nal for designating any one of the IO bits. 
[0028] In the multibit memory, the number of bits of a 
row address signal is generally smaller than the number 
of bits of a column address signal. Therefore, when row 
and column addresses are supplied in a time sharing 
manner to address terminals, there is an address termi- 
nal which is used only for the row addresses in a normal 
operation mode. A pseudo-address signal may be gen- 
erated by decoding a signal that is applied to the ad- 
dress terminal which is used only for the row addresses. 
[0029] The objects, features, and advantages of the 
present invention will become apparent from the follow- 
ing description when taken in conjunction with the ac- 
companying drawings which illustrate preferred embod- 
iments of the present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] 

FIG. 1 is a schematic block diagram of a conven- 
tional multibit dynamic memory; 
FIG. 2 is a schematic block diagram of a multibit 
memory according to a first embodiment of the 
present invention; 

FIG. 3 is a block diagram of a pseudo-address sig- 
nal generator; 

FIG. 4 is a circuit diagram of an input circuit section; 
FIG. 5 is a circuit diagram of an output circuit sec- 
tion; 

FIG. 6 is a circuit diagram of a test mode entry signal 
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generator; and 

FIG. 7 is a circuit diagram of a test mode entry signal 
generator in a multibit memory according to a sec- 
ond embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment: 

[0031] FIG. 2 shows in block form a multibit memory 
according to a first embodiment of the present invention, 
the view primarily illustrating an input/output circuit 
thereof. The multibit memory is in the form of a dynamic 
memory. The multibit memory differs from the conven- 
tional multibit memory shown in FIG. 1 in that it has a 
different buffer arrangement, a write selector 13 is pro- 
vided between input buffers DIN 1 , DIN 2 and a buffer 12, 
and a read selector 23 is provided between output buff- 
ers DOUT v DOUT 2 and a buffer 22. The multibit mem- 
ory includes a pseudo-address signal generator 31 (see 
FIG. 3) for generating pseudo-address signals AT, ST 
to be given to the buffers 11 , 12, 21 , 22 and the selectors 
13, 23, and a test mode entry signal generator (see FIG. 
6) for generating a test mode entry signal <|> c indicative 
of a test mode. The pseudo-address signals AT, ST gen- 
erated by the pseudo-address signal generator 31 are 
also supplied to the write data amplifiers WBUF^ 
WBUF 2 and the read data amplifiers DAMP 1t DAMP 2 . 
A circuit block composed of the input buffers DIN 1 , DIN 2 , 
the buffers 11, 12, and the write selector 13 is referred 
to as an input circuit section 1 , and a circuit block com- 
posed of the output buffers DOUT 1t DOUT 2 , the buffers 
21 , 22, and the read selector 23 is referred to as an out- 
put circuit section 2. Those blocks and parts shown in 
FIG. 2 which are denoted by identical reference charac- 
ters in FIG. 1 are functional blocks and parts that are 
identical to those shown in FIG. 1. 
[0032] The pseudo-address signal generator 31 will 
be described below with reference to FIG. 3. The pseu- 
do-address signal generator 31 includes a pseudo-col- 
umn address buffer 3, an inverter 32, and two two-input 
NAND gates 33, 34. Generally in a dynamic random ac- 
cess memory (DRAM), a column address and a row ad- 
dress are supplied in a time sharing fashion to its ad- 
dress signal terminal. As shown in FIG. 3, an address 
signal terminal Aj is connected to a row address buffer 
4 and the pseudo-column address buffer 3. The row ad- 
dress buffer 4 is of a structure which is the same as the 
row address buffer of the conventional memory. The 
pseudo-column address buffer 3 reads and latches an 
address signal in the same manner as the ordinary col- 
umn address buffer. The test mode entry signal <J> C is 
supplied to one input terminal of each of the NAND gates 
33, 34. The pseudo-column address buffer 3 supplies 
an output signal AT 0 directly to the other input terminal 
of the NAND gate 34, and through the inverter 32 to the 
other inputjerminal of. the NAND gate 32L The NAND 



gate 33 outputs the pseudo-address signal AT, and the 
NAND gate 34 outputs the pseudo-address signal ST. 
[0033] The number of row address bits and the 
number of column address bits will be described below 

5 with respect to a 64-Mbit (= 2 26 bits) DRAM. The 64-Mbit 
DRAM has 13 row address bits Xg through X 12 . There- 
fore, the 64-Mbit DRAM has row addresses 0 through 
81 91 in decimal representation. The number of row ad- 
dress bits in a general-purpose dynamic memory repre- 

10 sents the number of refresh cycles required by the dy- 
namic memory. Consequently, the 64-Mbit DRAM re- 
quires 8192 refresh cycles to be completed. Therefore, 
the depth of column addresses associated with one row 
address is 13 bits, i.e., 8191 addresses if 64 Mbits are 

is composed of single IO bits. 

[0034] If IO bits are not single bits, but are composed 
of plural bits, e.g., if the number of IO bits is 4, then the 
number of row address bits is 13, and the column ad- 
dresses are divided into quarters each of 11 bits, i.e., 

20 addresses 0 through 2047. If the number of IO bits is 8, 
then the column addresses are divided into octuplicates 
each of 10 bits, i.e., addresses 0 through 1023. Gener- 
ally, a multibit dynamic memory is arranged such that 
the number of column addresses is smaller than the 

25 number of row addresses. In a general multibit dynamic 
memory supplied with row and column address signals 
in a time sharing manner, an address input terminal of 
a low-order bit is connected to both row and column ad- 
dress buffers, whereas there is an address input termi- 

30 nal of a high-order bit which is connected only to the row 
address buffer depending on the number of IO bits. The 
address signal terminal Aj shown in FIG. 3 is a high- 
order-bit address input terminal connected only to the 
row address buffer. In this embodiment, the pseudo-col- 

35 umn address buffer 3 is connected to the address signal 
terminal Aj 

[0035] The input circuit section 1 will be described in 
detail with reference to FIG. 4. The write selector 13 is 
of a known structure comprising an inverter 41 and two 

40 transfer gates TG 11t TG 12 , and is controlled by the test 
mode entry signal <|> c When the test mode entry signal 
<(> c is of a high level, i.e., logic level "1", an output signal 
from the input buffer DIN 1 is applied to the buffer 1 2 con- 
nected to the data bus RWBS 2 . When the test mode en- 

45 try signal ty c is of a low level, i.e., logic level "0", an output 
signal from the other input buffer DIN 2 is applied to the 
buffer 12. Irrespective of whether the test mode entry 
signal <J> C is of a high level or a low level, an output signal 
from the input buffer DIN 1 is applied to the buffer 11 con- 

50 nected to the data bus RWBS V 

[0036] The buffers 11, 12 are identical in structure to 
each other. Each of the buffers 11, 12 comprises a two- 
input NAND gate 42, an inverter 43, two p-channel MOS 
transistors 44, 45, and two n-channel MOS transistors 

55 46, 47. The inverter 43 and the MOS transistors 44, 45, 
46, 47 jointly make up a known 3-state buffer which is 
gate-controlled by an output signal from the NAND gate 
_ 42jsuch that the ^3-state buffer is in a high-impedance 
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state when the output signal from the NAND gate 42 is 
of a high level, i.e., logic level "1". The NAND gate 42 of 
the buffer 11 which is connected to the data bus RWBS! 
is supplied with a write operation signal <t>w and the 
pseudo-address signal AT. The NAND gate 42 of the 
buffer 12 which is connected to the data bus RWBS 2 is 
supplied with the write operation signal ^ and the pseu- 
do-address signal AT. 

[0037] Details of the output circuit section 2 will be de- 
scribed below with reference to FIG. 5. The read selec- 
tor 23 is of a known structure comprising an inverter 51 
and two transfer gates TG 21 , G 22 , and is controlled by 
the test mode entry signal ty c as with the write selector 
13 When the test mode entry signal <|> c is of a high level, 
an output signal from the buffer 22 connected to the data 
bus RWBS 2 is applied to the output buffer DOUT v 
When the test mode entry signal $ c is of a low level, an 
output signal from the buffer 22 is applied to the output 
buffer DOUT 2 . The buffer 21 connected to the data bus 
RWBS! and the output buffer DOUT-, are connected to 
each other. 

[0038] The buffers 21, 22 are identical in structure to 
each other. Each of the buffers 21 , 22 comprises an in- 
verter 52, two p-channel MOS transistors 53, 54, and 
two n-channel MOS transistors 55, 56, which jointly 
make up a known 3-state buffer. The buffer 21 connect- 
ed to the data bus RWBS 1 is gate-controlled by the 
pseudo-address signal AT such that the buffer 21 is in 
a high-impedance state when the pseudo-address sig- 
nal AT is of a low level. The buffer 22 connected to the 
data bus RWBS 2 is gate-controlled by the pseudo-ad- 
dress signal AT such that the buffer 22 is in a high-im- 
pedance state when the pseudo-address signal AT is of 
a low level. 

[0039] The test mode entry signal generator will be 
described in detail with reference to FIG. 6. The circuit 
shown in FIG. 6 is arranged to generate the test mode 
entry signal $ c when a certain voltage is impressed on 
an unused input terminal NC. The unused input terminal 
NC is a terminal which is not used when the multibit 
memory is in normal use. 

[0040] Generally, a dynamic memory may be entered 
into a test mode by applying a high voltage to a certain 
input terminal of the memory, or placing the memory in 
a write CBR mode, or inputting a certain key address 
under the write CBR mode. In this embodiment, the 
memory is entered into the test mode by applying a high 
voltage to the unused input terminal NC. However, the 
memory may be entered into the test mode by any of 
the other procedures as they do not limit the scope of 
the present invention. 

[0041] As shown in FIG. 6, four n-channel MOS tran- 
sistors to Q 4 are inserted between the unused input 
terminal NC and ground such that their channels are 
connected in series with each other. Each of the MOS 
transistors Q 1f Q 2 closer to the unused input terminal 
NC has a drain and a gate which are connected to each 
other. Each of the MOS transistors Q 3 , Q 4 closer to 



ground has a gate supplied with a power supply voltage. 
The MOS transistors Q 2 , Q 3 are connected to each other 
through a node that is connected to the input terminal 
of an inverter INV lf which has an output terminal con- 

s nected to the input terminal of another inverter IN V 2 that 
outputs the test mode entry signal <J> Ci When a voltage 
which is the sum of the threshold of the inverter INVj 
and the sum of the threshold voltages of the MOS tran- 
sistors Q 1t Q 2 is applied to the unused input terminal 

10 NC, the test mode entry signal $ c goes high in level, en- 
tering the multibit memory into the test mode. 
[0042] Operation of the multibit memory will be de- 
scribed below. First, a normal operation mode of the 
multibit memory will be described below. 

1 s [0043] In the normal operation mode, since no voltage 
is applied to the unused input terminal NC (see FIG. 6), 
the test mode entry signal <|> c is of a low level. Therefore, 
the output signals from the NAND gates 33, 34 in the 
pseudo-address signal generator 31 are of a high level 

20 (logic level "1 "), and the pseudo-address signals AT, AT 
are of a high level. In the input circuit section 1 , the trans- 
fer gate TG 1t is disabled, and the transfer gate TG 12 Is. 
enabled. The output signal from the input buffer DIN 1 is 
inputted to the buffer 11, and the output signal from the 

25 other input buffer DIN 2 is inputted through the transfer 
gate TG 12 to the other buffer 12. Because both the pseu- 
do-address signals AT, AT are of a high level, when the 
write operation signal ^ goes high in level, the buffers 
11, 12 are enabled and output data respectively to the 

30 data buses RWBS-j , RWBS 2 . In the output circuit section 
2, inasmuch as the buffers 21 , 22 are enabled, the trans- 
fer gate TG 21 is disabled, and the transfer gate TG 22 is 
enabled, the data from the data bus RWBS 1 are output- 
ted to the output buffer DOUT 1t and the data from the 

35 data bus RWBS 2 are outputted to the output buffer 
DOUT 2 . 

[0044] The write data amplifiers WBUF 1f WBUF 2 and 
the read data amplifiers DAMP.,, DAMP 2 associated 
with the memory cell array 100 are given the pseudo- 
<o address signals AT, AT . Since both the pseudo-address 
signals AT, AT are of a high level, all the write data am- 
plifiers WBUF^ WBUF 2 and the read data amplifiers 
DAMP V DAMP 2 are enabled. 

[0045] In the normal operation mode, therefore, be- 
45 cause the test mode entry signal <J> C is of a low level, and 
both the pseudo-address signals AT, AT are of a high 
level, data are inputted and outputted through paths 
which are the same as those of the conventional multibit 
memory, and hence data are written and read in the 
50 . same manner as the conventional multibit memory. 
[0046] A process of writing and reading data when the 
multibit memory is entered into the test mode will be de- 
scribed below. When a high voltage is applied to the un- 
used input terminal NC (see FIG. 6) to make the test 
55 mode entry signal ty c high in level, one of the pseudo- 
address signals AT, AT is rendered high in level and the 
other low in level by the output signal AT 0 from the pseu- 
do-column address buffer 3 in the pseudo-address sig- 
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nal generator 31 . It is assumed here that the output sig- 
nal AT 0 is of positive logic with respect to the logic level 
of the address signal terminal Aj, i.e., the output signal 
AT 0 is high in level when the address signal terminal A| 
is of a high level, and the output signal AT 0 is low in level 
when the address signal terminal Aj is of a low level. 
[0047] When the test mode entry signal <|> c goes high 
in level, the transfer gate TG 12 is disabled, and the trans- 
fer gate TG^ is enabled in the input circuit section 1. 
Accordingly, both the buffers 11, 12 are supplied with 
the signal level given to the input/output signal terminal 
I0 1 through the input buffer DIN V When the write oper- 
ation signal <(> w goes high in level at this time, since the 
pseudo-address signal AT is of a high level if the ad- 
dress signal terminal Aj is high in level, the buffer 11 is 
disabled and the other buffer 12 is enabled. Thus, input 
data from the input/output signal terminal I0 1 are out- 
putted to the data bus RWBS 2 . On the other hand, if the 
address signal terminal Aj is low in level, then since the 
pseudo-address signal AT is of a high level, the buffer 
11 is enabled and the other buffer 12 is disabled. Input 
data from the input/output signal terminal are out- 
putted to the data bus RWBS V 
[0048] The data thus outputted to the data buses 
RWBS.,, RWBS 2 are supplied through the write data 
amplifier WBUF! or WBUF 2 to the input/output data line 
pairs lOT^ION.,, IOT 2 /ION 2 , and written in memory cells 
through the sense amplifiers S! to S 4 . Inasmuch as the 
write data amplifiers WBUF.,, WBUF 2 have been given 
the pseudo-address signal AT, AT, respectively, when 
the pseudo-address signal AT is high in level, the data 
outputted to the data bus RWBS 2 are written in a mem- 
ory cell belonging to the second IO bit (IO bit corre- 
sponding to the input/output signal terminal I0 2 ) through 
the write data amplifier WBUF 2 . Likewise, when the 
pseudo-address signal AT is high in level, the data out- 
putted to the data bus RWBS! are written in a memory 
cell belonging to the first IO bit (IO bit corresponding to 
the input/output signal terminal 10^ through the write 
data amplifier WBUF, and the input/output data line pair 
lO^/IOr^. 

[0049] Stored data are read as follows: When the 
pseudo-address signal AT is high in level, the data 
stored in the memory cell belonging to the second IO bit 
are outputted through the input/output data line pair 
IOT 2 /ION 2 to the data bus RWBS 2 by the read data am- 
plifier DAMP 2 . When the pseudo-address signal AT is 
high in level, the data stored in the memory cell belong- 
ing to the first IO bit are outputted through the input/out- 
put data line pair lO^/IOr^ to the data bus RWBS! by 
the read data amplifier DAMP.,. In the output buffer cir- 
cuit section 2, because the test mode entry signal <|> c is 
of a high level, the transfer gate TG 22 is disabled, and 
the transfer gate TG 21 is enabled, so that the output sig- 
nals from the buffers 21, 22 are supplied to the output 
buffer DOUT v When the pseudo-address signal AT is 
high in level, the buffer 22 is enabled, and the data read 
from the memory cell belonging to the second IO bit are 



outputted through the output buffer DOUT 2 to the input/ 
output signal terminal IO v When the pseudo-address 
signal AT is high in level, the buffer 21 is enabled, and 
the data read from the memory cell belonging to the first 

5 IO bit are outputted through the output buffer DOU^ to 
the input/output signal terminal IO v 
[0050] In the test mode, as described above, data are 
inputted and outputted through only the input/output sig- 
nal terminal I0 1 . If the logic level of the address signal 

10 terminal A) is low in level, then the data input/output path 
for the memory cell belonging to the first IO bit is ena- 
bled, and if logic level of the address signal terminal Aj 
is high in level, then the data input/output path for the 
memory cell belonging to the second IO bit is enabled. 

f s Since the difference between IO bits is given as the dif- 
ference between pseudo-addresses given to the ad- 
dress signal terminal Aj in the test mode, the multibit 
memory can be tested taking IO bits into account by writ- 
ing and reading data while controlling the logic level giv- 

20 en to the address signal terminal Aj. 

[0051] In this embodiment, when the multibit memory 
is entered into the test mode, the difference between IO 
bits can be handled as the difference between pseudo- 
addresses, making it possible to write data in and read 

25 data from the memory cell belonging to a certain IO bit 
by designating a pseudo-address. 
[0052] A process of writing a data pattern of logic lev- 
els "0", "1", " 1", "0" in adjacent memory cells on one word 
line will be described below. 

30 [0053] The data pattern is such that data of logic level 
"O", logic level "1", logic level "1", and logic level "0" will 
be written respectively in the memory cells MC 1V MC 12 , 
MC 13 , MC 14 . It has been difficult for the conventional 
multibit memory to be tested using such a data pattern. 

35 [0054] In order to write logic level "0" in the memory 
cell MC 11t an address corresponding to the word line 
WL 1 is given to a row address signal, an address for 
selecting and activating the column switch signal YSWt 
is given to a column address signal, logic level "0" is 

^o given to the address signal terminal Aj for a pseudo-col- 
umn address, and logic level "0" is given to the input/ 
output signal terminal IO v Then, the writing operation 
to the memory cell MC^ is executed. Next, in order to 
write logic level "1 " in the memory cell MC 12 , an address 

45 for selecting and activating the column switch signal 
\S\N, is given to a column address signal, logic level 
"1" is given to the address signal terminal Aj, and logic 
level "1" is given to the input/output signal terminal IO v 
Then the writing operation to the memory cell MC 12 is 

50 done. Similarly, data may be written in the memory cells 
MC 13 , MC 14 , taking into account only the logic and phys- 
ical addresses of the memory cells. By adding a value 
for a pseudo-column address to the high-order position 
of column address bits for writing operation, it become 

55 possible to designate only the memory cell which be- 
longs to a particular IO bit. Therefore, it becomes very 
easy to generate a test pattern for use in a memory test. 
[0055] While the IO bits are 2 bits in the above em- 



7 



13 



EP 0 655 744 B1 



14 



bodiment, the principles of the present invention are ap- 
plicable to a multibit memory having an increased 
number of IO bits by inputting pseudo-addresses 
through a plurality of address input terminals. 

Second Embodiment: 

[0056] A multibit memory according to a second em- 
bodiment of the present invention will be described be- 
low. 

[0057] The multibit memory according to the present 
invention is a memory in which memory cells belonging 
to a plurality of IO bits are mixed in one memory cell 
array. As more and more IO bits are employed in a mem- 
ory circuit, the need for mixing memory cells belonging 
to a plurality of IO bits in a memory cell array is in- 
creased. For example, if the number of entire IO bits is 
8, then different memory cell arrays may be arranged to 
correspond to the respective IO bits. However, if the 
number of IO bits is 1 6, it may be necessary to mix mem- 
ory cells belonging to a plurality of IO bits in one memory 
cell array. 

[0058] In recent years, as the number of memory 
types has increased, it has been the general practice to 
construct, from one chip, different memory types of IO 
bit arrangement by changing wire bonding patterns or 
changing masks for making aluminum interconnections. 
For example, it is possible to fabricate memories having 
8 IO bits and 16 IO bits from one chip by changing wire 
bonding patterns. Peripheral circuits for use with such 
memories should have a circuit arrangement necessary 
to cope with the 8 IO bits and 16 IO bits. 
[0059] In the case where memories having different 
numbers of IO bits can be fabricated from one chip by 
changing wire bonding patterns or interconnections, the 
present invention can be carried out essentially without 
adding new circuits. A memory in the form of a 64-Mbit 
DRAM capable of switching between 8 IO bits and 16 
IO bits will be described below. It is assumed that if the 
number of IO bits is 8, then no memory cells of different 
IO bits are mixed in one memory cell array, but if the 
number of IO bits is 16, then memory cells belonging to 
different two IO bits are mixed in one memory cell array. 
[0060] In the 64-Mbit DRAM, as described above, if 
the number of IO bits is 8, then a column address input 
signal is of IO bits, and if the number of IO bits is 16, 
then a column address input signal is of 9 bits. The 1 0th- 
bit column address input terminal is connected to a col- 
umn address buffer in case the number of IO bits is 8. 
When the number of IO bits is 16, therefore, the column 
address buffer connected to the 10th-bit column ad- 
dress input terminal can be used as a pseudo-column 
address buffer, and no new pseudo-column address 
buffer is required to be added. 

[0061] The memory according to the second embod- 
iment will be compared with the memory according to 
the first embodiment shown in FIG. 2. A 10th-bit column 
address signal is used as pseudo-address signals AT, 



ST, an input/output terminal at the time the number of 
IO bits is 8 is used as the input/output signal terminal 
I0 1t input/output terminals at the time the number of IO 
bits is 16 are used as the input/output signal terminals 
5 I0 1> I0 2 , and switching between 8 IO bits and 16 IO bits 
is effected by the test mode entry signal $ c With this 
configuration, the memory has all the necessary circuit 
arrangements. Specifically, when the memory is to op- 
erate as a memory in which the number of IO bits is 8, 
10 the test mode entry signal <J> C is rendered high in level, 
and when the memory is to operate as a memory in 
which the number of IO bits is 16, the test mode entry 
signal ty c is rendered low in level. According to this em- 
bodiment, when the memory in which the number of IO 
bits is 16 is tested, the memory is operated internally as 
a memory in which the number of IO bits is 8. 
[0062] FIG. 7 shows a test mode entry signal gener- 
ator in the multibit memory according to the second em- 
bodiment. The test mode entry signal generator shown 
20 in FIG. 7 differs from the test mode entry signal gener- 
ator according to the first embodiment shown in FIG. 6 
in that the inverter INV 2 shown in FIG. 6 is replaced with 
a two-input NAND gate 62, and an inverter INV 3 and 
four p-channel MOS transistors Q 5 to Q 8 are added. The 
25 inverter INV 3 has an input terminal connected to a bond- 
ing pad PO, and the NAND gate 62 has input terminals 
supplied with output signals from the inverters INNA,, 
INV 3 . The MOS transistors Q 5 , Q 6 are connected in se- 
ries between a power supply and the input terminal of 
30 the inverter INV 3 , and have gates grounded. The MOS 
transistors Q 7 , Q 8 are also connected in series between 
the power supply and the input terminal of the inverter 
INV3, and have gates connected to the output terminal 
of the inverter INV 3 . The NAND gate 62 outputs a test 
35 mode entry signal 4> c The inverter INV 1 produces an out- 
put signal C 0 , the inverter INV 3 produces an output sig- 
nal C 1f and the inverter INV 3 is supplied with an input 
signal C 2 from the bonding pad BO. 
[0063] When nothing is bonded to the bonding pad 
40 BO, since the input signal C 2 is of a high level, the output 
signal C 1 is low in level, and the test mode entry signal 
<(> c is high in level. The multibit memory now serves as 
a memory in which the number of IO bits is 8. If the bond- 
ing pad BO is bonded to ground, then since the output 
45 signal is high in level, the test mode entry signal <J> C 
is low in level if the output signal C 0 is high in level. The 
multibit memory now serves as a memory in which the 
number of IO bits is 16. When a high voltage is applied 
to the unused input terminal NO, the output signal C 0 
so goes low in level, and the test mode entry signal^ goes 
high in level even if the bonding pad BO is bonded to 
ground, so that the multibit memory now serves as a 
memory in which the number of IO bits is 8. 
[0064] Therefore, if the multibit memory is arranged 
55 to operate as a memory in which the number of IO bits 
is 16 in a normal operation mode, by connecting the 
bonding pad BO to ground, then when a high voltage is 
applied to the unused input terminal NC to enter the 
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memory into a test mode, the test mode entry signal <|> c 
goes high in level. In the test mode, the multibit memory 
now operates as a memory in which the number of IO 
bits is 8. Therefore, those memory cells which are dis- 
posed in one memory cell array and belong to different 
IO bits IO v I0 2 in the normal operation mode become 
memory cells having different 10th-bit column address- 
es in the test mode. Data are written in and read from 
these memory cells through the input/output signal ter- 
minal I0 1 at the time the number of IO bits is 8. 
[0065] The present invention is not limited to the spe- 
cific circuit arrangements shown in FIGS. 3 through 5, 
but any desired circuit arrangements may be employed 
insofar as they can write and read data while replacing 
the difference between IO bits as the difference between 
pseudo-addresses. 

[0066] Although certain preferred embodiments of the 
present invention has been shown and described in de- 
tail, it should be understood that various changes and 
modifications may be made therein without departing 
from the scope of the appended claims. 



Claims 

1 . A multibit memory device comprising: 

a memory cell array (100) composed of plural 
memory cells (MC^-MC^) corresponding to 
different IO bits; 

a plurality of data input/output terminals (IO,, 
I0 2 ) corresponding respectively to said IO bits, 
for inputting and outputting data in a parallel 
fashion to and from said memory cell array 
(100), said data input/output terminals being 
classified into a first data input/output terminal 
(10^ and a second data input/output terminal 
(io 2 ); 

an address terminal (Ai) for inputting an ad- 
dress; 

internal data buses (RWBS 1t RWBS 2 ) associ- 
ated respectively with the IO bits and connect- 
ed to said memory cell array; 
test mode entry signal generating means (Q^ 
Q 4 , INV V INV 2 ) for generating a test mode en- 
try signal (0c) indicative of entry into a test 
mode; and 

pseudo address generating means (31) con- 
nected to said address terminal (Ai), for gener- 
ating a pseudo-address (AT, AT) in said test 
mode; 

characterized by connecting means (11, 12, 
13; 21, 22, 23) responsive to said test mode entry 
signal (0c) for selecting one of said internal data 
buses depending on said pseudo-address (AT, ST) 
anti connecting the selected one of the internal data 
— -buses-to said-first, data input/output terminal (IOj) 



in said test mode. 

2. The multibit memory device according to claim 1, 
wherein said connecting means comprises buffers 

5 (11,12,21,22) connected respectively to said Inter- 
nal data buses (RWBS 1t RWBS 2 ) and selectively 
operable in response to said pseudo-address, and 
a transfer gate circuit (13,23) associated with said 
second data input/output terminal (I0 2 ) for discon- 

10 necting said second data input/output terminal (I0 2 ) 
and connecting a corresponding one of said buffers 
(11 ,12,21 ,22) to said first data input/output terminal 
(IO.,) in response to said test mode entry signal 
(0 C ). 

15 

3. The multibit memory device according to claim 1, 
wherein said connecting means (11,12,13; 
21 ,22,23) connects said data input/output terminals 
(I0 1f I0 2 ) respectively to said internal data buses 

20 (RWBS-, , RWBS 2 ) in other than said test mode. 

4. The multibit memory device according to claim 2, 
wherein said connecting means (11,12,13; 
21,22,23) connects said buffers (11,12 ; 21,22) re- 

25 spectively to said data input/output terminals (I0 lf 
I0 2 ) in other than said test mode. 

5. The multibit memory device according to claim 1, 
wherein said test mode entry signal generating 

30 means comprises a terminal (N c ) which is unused 
in a normal operation mode/and a circuit (Qj-Q*. 
INV 1f INV 2 ) for generating said test mode entry sig- 
nal (0 C ) when a voltage higher than a predeter- 
mined threshold voltage is applied to said terminal 

35 (N c ). 

6. The multibit memory device according to claim 1, 
comprising a plurality of address terminals, said 
pseudo-address generating means being connect- 

40 ed to a predetermined one (Ai) or ones of said ad- 
dress terminals. 

7. The multibit memory device according to claim 6, 
wherein column and row addresses are supplied in 

45 a time sharing manner to. the multibit memory de- 
vice, said pseudo-address generating means (31) 
is connected to one or more than one of said ad- 
dress terminals which are used by row addresses 
but not by column addresses, and decodes a signal 

so supplied to said one or more than one of the ad- 
dress terminals to generate the pseudo-address 
(AT, AT). 



55 Patentansprtiche 

1. Multibit-Speichervorrichtung, die umfalM: 
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ein Speicherzellenfeld (100), das aus einer An- 
zahl von Speicherzellen (MC^-MC^), die un- 
terschiedlichen lO-Bils entsprechen, zusam- 
mengesetzt ist; 

einer Anzahl von Daten-Eingangs-/Ausgangs- 
AnschlOssen (I0 1t I0 2 ), die den jeweifigen IO- 
Bits entsprechen, zum Eingeben und Ausge- 
ben von Daten in paralleler Weise an das bzw. 
von dem Speicherzellenfeld (100), wobei die 
Daten-Eingangs/Ausgangs-AnschlOsse in ei- 
nen ersten Daten-Eingangs/Ausgangs-An- 
schlufl (10^ und einen zweiten Daten-Ein- 
gangs/Ausgangs-Anschlufi (I0 2 ) unterteilt 
sind; 

einen Adressanschluli (Ai) zum Eingeben einer 
Adresse; 

interne Datenbusse (RWBS 1t RWBS 2 ), die je- 
weils den lO-Bits zugeordnet sind und an das 
Speicherzellenfeld angeschlossen sind; 
ein Mittel zum Erzeugen eines Testmodus-Ein- 
gangssignals (C^ bis Q 4 , INV V INV 2 ) zum Er- 
zeugen eines Testmodus-Eingangssignals 
(0 C ), das den Eintritt in einen Testmodus zeigt; 
und 

Pseudoadressen-Erzeugungsmittel (31), die 
an den Adressanschlufi (Ai) angeschlossen 
sind, urn eine Pseudoadresse (AT, AT ) im Test- 
modus zu erzeugen; 

gekennzeichnetdurch ein auf das Testmodus-Ein- 
gangssignal (0 C ) reagierendes Verbindungsmittel 
(11, 12, 13; 21, 22, 23), zum Auswflhlen eines in- 
ternen Datenbusses aus den internen Datenbus- 
sen, abhSngig von der Pseudoadresse (AT, AT), 
und zum Verbinden desjenigen der internen Daten- 
busse, der ausgewShlt ist, mit dem ersten Daten- 
Eingangs/Ausgangs-Anschlufi (10^ im Testmodus. 



RWBS 2 ) anschlielit. 

4. Multibit-Speichervorrichtung nach Anspruch 2, in 
der das Verbindungsmittel (11, 12, 13; 21, 22, 23) 

5 die Zwischenspeicher (11 , 12; 21, 22) in einem an- 
deren als dem Testmodus jeweils an die Daten-Ein- 
gang-Ausgang-AnschlOsse (10^ I0 2 ) anschliefit. 

5. Multibit-Speichervorrichtung nach Anspruch 1, in 
10 der das Mittel zum Erzeugen des Testmodus-Ein- 
gangssignals einen Anschluft (NC), der im norma- 
len Betriebsmodus unbenutzt ist, und eine Schal- 
tung (Qj-C^, INV V INV 2 ) zum Erzeugen des Test- 
moduseingangssignals (0 C ), wenn eine Spannung, 

15 die grflfcer ist als eine vorbestimmte Schwellen- 
spannung, an den AnschluB (NC) angelegt wird, 
umfalit. 

6. Multibit-Speichervorrichtung nach Anspruch 1, die 
20 eine Anzahl von AdressanschlOsse umfalit, wobei 

das Mittel zum Erzeugen der Pseudoadresse an ei- 
nen vorbestimmten AdressanschlulS (Ai) oder an 
vorbestimmte AdressanschlOsse angeschlossen 
ist. 

25 

li Multibit-Speichervorrichtung nach Anspruch 6, bei 
der die Multibit-Speichervorrichtung in der Art des 
Timesharings mit Spalten- und Reihenadressen 
versorgt wird, das Mittel zum Erzeugen der Pseu- 

30 doadresse (31) an einen oder mehr als einen der 
AdressanschlOsse, die von den Zeilenadressen, 
aber nicht von den Spaltenadressen verwendet 
werden, angeschlossen ist und ein Signal, das an 
den einen Adressanschlufi oder mehr als einen der 

35 AdressanschlOsse geliefert wird, dekodiert, urn die 
Pseudoadresse (AT, AT) zu erzeugen. 



2. Multibit-Speichervorrichtung nach Anspruch 1 , bei 
der die Verbindungsmittel Zwischenspeicher (11, <o 
12, 21 , 22) umfassen, die an die jeweiligen internen 
Datenbusse (RWBS! , RWBS 2 ) angeschlossen sind 
und als Antwort auf die Pseudoadresse selektiv be- 
treibbar sind, und eine Gate-Schaltung zum Um- 
schalten (13, 23) umfafit, die dem zweiten Daten- <5 
Eingangs/Ausgangs-Anschluli (I0 2 ) zugeordnet 

ist, urn den zweiten Daten-Eingangs/Ausgangs-An- 
schluli (I0 2 ) zu trennen und einen entsprechenden 
Zwischenspeicher (11, 12, 21, 22) an den ersten 
Daten-Eingangs/Ausgang-Anschluli (10^ als Ant- 50 
wort auf das Testmodus-Eingangssignal (0 C ) anzu- 
schliefcen. 

3. Multibit-Speichervorrichtung nach Anspruch 1, in 
der das Verbindungsmittel (11, 12, 13; 21, 22, 23) 55 
die Daten-Eingangs/Ausgangs-AnschlOsse (10^ 
I0 2 ) in einem anderen Modus als dem Testmodus 
jeweils an die internen Datenbusse (RWBS^ 



Revendications 

1 . Dispositif de m6moire a plusieurs bits comprenant : 

une matrice de cellules de memoire (100) com- 
posee de plusieurs cellules de memoires (MC n 
a MC 24 ) correspondent a differents bits d'en- 
tr6e/sortie ; 

plusieurs bornes d'entr^e/sortie de donnees 
(IO v I0 2 ) correspondant respectivement 
auxdits bits d'entree/sortie, pour entrer et sortir 
des donnees en parallgle a, et a partir de, ladite 
matrice de cellules de memoire (100), lesdites 
bornes d'entree/sortie de donnees 6tant clas- 
s6es en une premiere borne d'entree/sortie de 
donn6es (IC^ ) et une deuxteme borne d'entr6e/ 
sortie de donnees (t0 2 ) ; 
une borne d'adresse (Ai) destinee a entrer une 
adresse ; 

des bus de donnees internes (RWBS V 
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RWBS 2 ) respective ment associgs aux bits 
d'entrge/sortie et connectgs & ladite matrice de 
cellules de mgmoire ; 

des moyens de production de signal d'entrge 
en mode test (Q, £ Q 4 , INV 1( INV 2 ) destings & 
produire un signal d'entrge en mode test (0c) 
indicateur d'une entrge en mode test ; et 
des moyens producteurs de pseudo-adresse 
(31) connects & ladite borne d'adresse (Ai) 
destines £ produire une pseudo-adresse (AT, 
ST) dans ledit mode test ; 

caractgrisg par des moyens de connexion 
(11 , 12, 13 ; 21 , 22, 23) sensibles audit signal d'en- 
trge en mode test (0c) destines £ sglectionner Tun 
desdits bus de donnees internes fonction desdites 
pseudo-adresse (AT, AT ) et connectant celui sg- 
lectionng desdits bus de donnees internes £ ladite 
premiere borne d'entrge/sortie de donn£es (IOj) 
dans ledit mode test. 

2. Dispositif de mgmoire £ plusieurs bits selon la re- 
vendication 1, dans lequel lesdits moyens de con- 
nexion comprennent des m£moires tampon (11 , 12, 
21 , 22) connectees respectivement auxdits bus de 
donnees internes (RWBS 1p RWBS 2 ) et pouvant 
fonctionner de maniere selective en rgponse £ la- 
dite pseudo-adresse, et un circuit de porte de trans- 
fer (13, 23) associg £ ladite deuxi&me borne d'en- 
trge/sortie de donnges (I0 2 ) afin de dgconnecter la- 
dite deuxi£me borne d'entrge/sortie de donnges 
(I0 2 ) et de connecter Tune correspondante desdites 
mgmoires tampons (1 1 , 1 2 ; 21 , 22) £ ladite premie- 
re borne d'entrge/sortie de donnges (10^ en rgpon- 
se audit signal d'entrge en mode test (0c). 

3. Dispositif de moire £ plusieurs bits selon la reven- 
dication 1, dans lequel lesdits moyens de con- 
nexion (11, 12, 13 ; 21, 22, 23) connectent respec- 
tivement lesdites bornes d'entrge/sortie de don- 
nees (I0 1t I0 2 ) auxdits bus de donnges internes 
(RVVBS^ RWBS 2 ) d'une maniere diffgrente dudit 
mode test. 

4. Dispositif de mgmoire £ plusieurs bits selon la re- 
vendication 2, dans lequel lesdits moyens de con- 
nexion (11, 12, 13 ; 21, 22, 23) connectent respec- 
tivement lesdites mgmoires tampon (11 , 12 ; 21 , 22) 
auxdites bornes d'entrge/sortie de donnges (IO v 
I0 2 ) d'une maniere difference dudit mode test 

5. Dispositif de mgmoire £ plusieurs bits selon la re- 
vendication 1, dans lequel lesdits moyens de pro- 
duction de signal d'entrge en mode test compren- 
nent une borne (NC) qui n'est pas utilisge en mode 
de fonctionnement normal, et un circuit (Q, £ Q 4 , 
INV 1t INV 2 ) desting £ produire ledit signal d'entrge 
en mode test (0c) lorsqu'une tension supgrieure £ 



une tension de seuil prgdgterminge est appliquge £ 
ladite borne (NC). 

6. Dispositif de mgmoire £ plusieurs bits selon la re- 
5 vendication 1, comprenant plusieurs bornes 
d'adresse, lesdits moyens de production de pseu- 
do-adresse gtant connectgs & Tune (Ai) ou £ certai- 
nes desdites bornes d'adresse. 

10 7. Dispositif de mgmoire £ plusieurs bits selon la re- 
vendication 6, dans lequel des adresses de rangge 
et de colonne sont fournies en temps partagg au 
dispositif de mgmoire £ plusieurs bits, lesdits 
moyens de production de pseudo-adresse (31) 

15 gtant connectgs £ Tune ou £ plusieurs desdites bor- 
nes d'adresse qui sont utilisges par des adresses 
de rangge mais pas par des adresses de colonne, 
et dgcodent un signal fourni £ ladite une ou auxdites 
plusieurs bornes d'adresse pour produire la pseu- 

20 do-adresse (AT, AT). 
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